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General introduction and outline of the thesis

GENERAL INTRODUCTION

Intensive care
The intensive care unit (ICU) is a highly complex environment. This complexity is 
due to the multitude of technologies in use, the many di�erent medications being 
administered, the complexity of illnesses being treated, and the wide range of ICU 
professionals who work together there, often under emergency circumstances. In such 
complex environments, adverse events are more likely to occur. Because the tolerance 
of critically ill patients to such events is low, patient safety is an important issue in the 
ICU.1-3

‘To err is human’
In 1999, the Institute of Medicine (IOM) released its report ‘To Err is Human: Building 
a Safer Health System’. Since then, the issue of patient safety has become increasingly 
important. This report stated that around 44,000 to 98,000 patients die in hospitals in 
the United States every year due to preventable medical errors.4 The report has had 
an enormous impact on awareness of patient safety issues worldwide, and has led 
to an increase in the number of research projects being conducted on patient safety 
around the world.5 Patient safety research applies outcomes of safety science to achieve 
reliable health care delivery systems; it also minimizes the incidence and impact of, and 
maximizes recovery from, adverse events.6 Adverse events are injuries that occur as a 
result of health care delivery itself rather than the underlying disease7, and are seen as a 
serious problem that must be prevented.

How de�ning patient safety has changed over time
Only a few decades ago, complications in hospitals were seen to be an inevitable 
consequence of medical interventions.8 This has changed over the years, and some 
types of complications have come to be seen as unacceptable, and as potentially 
preventable adverse events. For example, hospital-acquired infections (HAIs) were once 
seen as unavoidable complications. Due to a better understanding of the mechanisms of 
infectious disease transmission and of how to prevent HAIs, we now see these infections 
as unacceptable complications.9 Over the years, even more complications have become 
preventable - including falls, pressure ulcers, catheter-related urinary tract infections, 
and venous thromboembolism - and are now seen as unacceptable events. Due to 
the continuous improvement of medical interventions and surgical techniques and 
the growing concerns for patient safety, the number of unacceptable events might be 
even larger in future.10 Vincent and Amalberti state that patient safety can be seen as a 
‘constantly moving target’.10 According to Vincent, patient safety is therefore de�ned as 
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‘the avoidance, prevention, and amelioration of adverse outcomes or injuries stemming 
from healthcare itself. It should address events that span the continuum of “errors” and 
“deviations” to accidents’.11

Learning from incidents
To improve patient safety, it is important to understand the causes of potentially 
preventable adverse events. Analysing adverse events and searching for interventions 
to prevent them is one way to gain insight into these causes. Progress has been made on 
the quality of patient safety research itself as well as on incident analyses. In the earlier 
days of patient safety research, incidents were viewed as a substandard performance 
by individual professionals, and inattentiveness, distractions, and low motivation were 
some of the reasons given for their occurrence.10 Nowadays, though, incidents are seen 
more as problems resulting from organizational or system-wide factors.12,13 Health care 
professionals are in�uenced by the work they are doing, the team they are part of, their 
working environment, and the organization they work for, which are known as system 
factors.14 The actions of professionals are in�uenced by processes within the broader 
organization or within their local working environment. A slogan coined by Paul 
Batalden from the Institute for Healthcare Improvement (IHI) underlines this principle: 
‘Every system is perfectly designed to get the results it gets’.15

Quality chasm
Many patients come to harm because professionals do not consistently follow evidence-
based recommendations or guidelines.11 Guidelines aim to reduce variability in clinical 
care and to increase adherence to evidence-based interventions.10 However, studies 
suggest that patients receive only about 50% of the recommended care, or undergo 
unnecessary or harmful treatments or investigations.16,17 This problem actually starts 
with the slow uptake and dissemination of research �ndings from biomedical science 
in hospitals. Often, multiple studies have to be conducted before new �ndings become 
o�cial recommendations for clinical practices.18 One important reason for this is the 
external validity, generalization and applicability of new resarch �ndings.19 Often, 
studies do not provide su�cient contextual information, which makes it hard to make 
judgements about the applicability of study results. Subsequent studies have shown 
that implementation of these recommendations lags even further behind. This means 
there is a large gap between the time new research �ndings become available and 
when they are actually incorporated into daily care practices. As a consequence, the 
clinical care many patients receive during this gap is not in line with the latest research 
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�ndings.18 In the literature, this gap is called the ‘quality chasm’, and the IHI has captured 
it perfectly in a quote borrowed from the German poet Goethe: ‘Knowing is not enough; 
we must apply. Willing is not enough; we must do’.20

Implementation of quality improvement interventions
Even though there might be strong evidence and high-quality clinical guidelines, 
it is a real challenge to actually implement new �ndings. This is especially true if this 
requires changes to behaviour, clinical practices, the organization, or how professionals 
collaborate.17 To improve patient safety and the quality of care provided to critically 
ill patients, we need to understand those factors that facilitate or hamper successful 
implementation of evidence-based practices and guidelines.21 According to Cabana 
et al., implementation can be a�ected by multiple barriers related to professionals’ 
knowledge, attitudes, and behaviour.22 Examples from the literature show that the 
professionals themselves can form a barrier to implementation: sometimes they are not 
aware of clinical guidelines or are not familiar with evidence-based recommendations; 
they do not agree with the recommendations or the evidence; they believe the guideline 
is too di�cult to use in their own hospital or that patient-related factors may interfere; 
or they are not motivated to change their practices.23 However, patient-related factors, 
organizational factors, and economic factors have also been shown to be important 
barriers to implementation.17,24 To select strategies for successful implementation, 
it is important to understand the barriers and facilitators to implementation.25 
Implementation science has therefore become more important over the years, especially 
for implementing quality improvement projects in hospitals. Implementation science 
can be de�ned as ‘the scienti�c study of methods to promote the systematic uptake of 
research �ndings and other evidence-based practices into routine practice to improve 
the quality and e�ectiveness of health care’.26,27

Model for translating evidence into practice
Various models, frameworks, and theories have been developed to understand and 
explain why implementation of quality improvement initiatives succeeds or fails.25,26 
Pronovost et al. developed a useful model for translating research �ndings into daily 
practice in the ICU.28 This model sets out the phases of the process of translating research 
into practice; it also includes how research �ndings are implemented. The model, which 
consists of four steps, can be used to guide the process of translating research into 
clinical practices, and is shown in Figure 1.
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Figure 1. Model for translating evidence into practice.28

Pronovost et al. used this model to improve the reliability of care for patients with 
central venous catheters in the ICU.28 This quality improvement project aimed to reduce 
the number of central line infections associated with central line insertions.28 During 
the study period of 18 months, the overall central line infection rate was reduced by 
66%. Despite this success, implementing evidence-based practices in the ICU remains 
a challenge on the whole.17,25 Patient safety improvements show varying results.25,29 In 
most cases, new evidence-based practices are introduced rapidly, with no structured 
implementation plan available for changing behaviour. Successful implementation 
usually depends on a systematic approach that has been thoroughly planned and 
analysed.25
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AIM AND OUTLINE OF THIS THESIS

This thesis focuses on the implementation of strategies for improving patient safety and 
quality of care for critically ill patients by encouraging the uptake and implementation 
of best practices.

Part I focuses on improving patient safety for critically ill patients on nursing wards by 
implementing a rapid response system with support from the ICU. Part II focuses on 
improving patient safety for critically ill patients in the ICU by implementing evidence-
based care bundles.

Part I.  Improving patient safety for critically ill patients on nursing wards
Serious adverse events such as unplanned admission to an ICU, cardiac arrest, and 
unexpected death are often preceded by changes in vital sign observations.30,31 
In this respect, they are thus predictable.30,31 However, hospital sta� do not always 
recognize these signs in time, or do not act on them in an adequate or timely fashion.32 
Failure to recognize or respond adequately to the deteriorating patient can lead to 
a delay in treatment, which can subsequently lead to serious adverse events such as 
cardiopulmonary resuscitation or even death.32-34 Rapid response systems (RRSs) are 
developed to improve care for the deteriorating patient. RRSs have ‘a�erent’ (criteria for 
detecting deterioration) and ‘e�erent’ (responsive) arms.35 The a�erent arm is concerned 
with recognizing the patient’s condition prior to deterioration using a ‘track-and-trigger 
system’, such as the modi�ed early warning score (MEWS).36 The e�erent arm is designed 
to trigger response by the rapid response team (RRT).35 This team generally consists 
of ICU physicians and ICU nurses, and is designed to respond within 10 minutes for 
evaluation, triage, and treatment of patients who clinically deteriorate on a nursing 
ward and to prevent them from su�ering a serious adverse event.37

Part I consists of the following two chapters. Chapter 2 describes the e�ects of di�erent 
MEWS implementation strategies on nursing wards. Nursing wards were randomized 
to measure the MEWS either three times daily or on indication (i.e. if one or more vital 
signs were abnormal). In this quasi-experiment, we studied the e�ects of protocolized 
measurement (i.e. three times daily) of the MEWS versus measurement on indication. 
In Chapter 3, we retrospectively analyse the ‘false arrests’ to determine the ‘level of 
urgency’ of these false arrests to �nd scope for improving e�ciency within emergency 
care.
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Part II. Improving patient safety for critically ill patients in the ICU.
The IHI developed the concept of care bundles to enhance the reliability of care and 
to improve the quality of care.38,39 A care bundle is a structured way of improving care 
processes and patient outcomes. Bundles consist of a small set of three to �ve evidence-
based interventions for clinical processes or patient populations. The strength of 
bundling a small set of interventions is that the evidence-based care will be applied 
uniformly to every eligible patient. This may result in better patient outcomes than 
when the interventions are implemented individually.38-41

Part II focuses on the development and implementation of evidence-based care 
bundles for ICU patients, and consists of the following �ve chapters. In Chapter 4, we 
use a systematic literature review to identify methods other than the IHI approach 
for supporting the development of new evidence-based care bundles for the ICU. 
Chapter 5 describes enteral nutrition delivery in the ICU. To �nd ways of improving 
quality of care, it is important to identify patients at risk of malnutrition. In this study, 
which was conducted over a period of three years, we assessed the extent to which ICU 
patients received their daily enteral nutritional intake during ICU admission. This study 
could form the basis for developing strategies for supporting ICU sta� in providing 
adequate enteral nutrition, thereby minimizing the risk of malnutrition. In Chapter 6, 
we determine common strategies for implementing care bundles in the ICU and assess 
the e�ects of these strategies on the quality of the implementation of these bundles. 
Chapter 7 describes the implementation of a transfusion care bundle for the delivery 
of red blood cells (RBC). In this implementation study, which had a quasi-experimental 
comparative study design, we investigated the di�erence in the e�ect on transfusion 
bundle compliance between monthly team-level audit and feedback (A&F) versus 
monthly team-level A&F plus timely individual A&F. In Chapter 8 we quantify the true 
e�ect of the transfusion bundle by assessing, per transfusion, whether the decision to 
transfuse was based on a lower pre-transfusion haemoglobin (Hb) level than the patient’s 
individual preset Hb threshold. The objective of this study was to investigate whether 
the application of the transfusion bundle would reduce the number of inappropriate 
RBC transfusions in an ICU setting. The �nal two chapters include the general discussion 
and summaries in both English and Dutch (Chapters 9 and 10).
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